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This REPORT consists of a total of 4 sheets, Including this cover sheet. 
This report is also accompanied by ANNEXES, comprising: 

a. ^ sent to the applicant and to the International Bureau) a total of 9 sheets, as follows: 

□ sheets of the description, claims andybr drawings which have been amended and are the basis of this report 
andybr sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 
Administrative Instructions). 

□ sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in the international application as filed, as indicated in item 4 of Box No. I and the 
Supplemental Box. 

b. □ (sent to the international Bureau only) a total of (indicate type and number of electronic carrier(s)) , containing a 

sequence listing andbr tables related thereto, in computer readable form only, as indicated in the Supplemental 
Box Relating to Sequence Listing (see Section 802 of the Administrative Instructions). 
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Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, Inventive step and Industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

□ Box No. VII Certain defects in the international application 

n Box No. VIII Certain observations on the international application 



iSI 


Box 


No. 


1 


□ 


Box 


No. 


II 


□ 


Box 


No. 


III 


□ 


Box 


No. 


IV 


IS 


Box 


No. 


V 


□ 


Box 


No. 


VI 


□ 


Box 


No. 


VII 


□ 


Box 


No. 


VIII 



Date of submission of the demand 



26.09.2005 



Date of completion of this report 



27.02.2006 



Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
D-80298 Munich 
JdiU Tel. 449 89 2399 - 0 Tx: 523656 epmu d 
Fax: 4^9 89 2399 - 4465 




Authorized Officer 
Bolte, U 

Telephone No. 449 89 2399-7431 



(3) 



Fomn PCT^PEA/409 (Cover Sheet) (January 2004) 



INTERNATIONAL PRELIMINARY REPORT International application No. 

ON PATENTABILITY PCTyEP2004A)53134 



Box No, 1 Basis of the report 

1. With regard to tlie language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation fumished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 



4, 6-1 1 as originally filed 

1 -3, 5 received on 26.09.2005 with letter of 26.09.2005 
Claims, Numbers 

1-15 received on 26.09.2005 with letter of 26.09.2005 
Drawings, Sheets 

1>3-3>3 as originally filed 



□ a sequence listing and/br any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies , some or all of these sheets may he marked "superseded, " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 
Novelty (N) 



Yes: Claims 
No: Claims 
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Inventive step (IS) 



Yes: Claims 
No: Claims 



1-15 



Industrial applicability (lA) 



Yes: Claims 
No: Claims 
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2. Citations and explanations (Rule 70.7): 



see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. 

REPORT ON PATENTABILITY 

(SEPARATE SHEET) PCT/EP2004/053134 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or in- 
dustrial applicability; citations and explanations supporting such statement 

State of the art: 

Document (D1) EP 0 607 757 A cited in the search report and in the application forms the 
most relevant state of the art. It discloses a wheel balancing method and according to the 
preamble of claim 1 . 

Distinguishing features: 

Claims 1 and 10 of the actual application are distinguished from the state of the art in that 
the balancing is effected by measuring inbalance and removing of material in two distinct 
planes lying separated from each other along the axle of the wheel. 

Objective task: 

Balancing of wheels was to be improved. 
Grounds for the statement: 

The subject-matter of the independent claim 1 is considered as new (Art. 33(2) PCT) (see 
above) and implies an inventive step (Art. 33(3) PCT), as none of the opposing documents 
gives a hint to accomplish the above task by performing balancing operations in two 
distinct planes. Claims 2 to 9 and 1 1 to 15 depending on claims 1 or 10 respectively refer' 
to further embodiments of the invention. The system of claim 10 to perform the method of 
claim 1 is considered to be new and inventive accordingly. 

The amended claims are based on the original claims and originally filed description page 
9, line 18 -26. 

Industrial applicability: 

The subject-matter of the present application is considered as industrially applicable (Art. 
33(4) PCT) as it is used in the vehicles industry. 
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METHOD AND SYSTEM FOR PRODUCING MjLOY liOHEBLS FOR MOTOR 



VEHICLE 



TECHMICftli FIELD 

Tlxe present: invention concerns a method for producing 
S allov wheels- S ••^cjC\^ OL€:co%Mj^t^ i-L^ 



P 




BACKGROUND ART £p ^OT- ^ , 



Alloy wheels are being increasingly used in the 
automobile industry to equip both cars and small and 
medivim- sized commercial vehicles and they are 
10 particularly appreciated because, besides giving the 
motor vehicle a particularly attractive appearance, they 
present mechanical characteristics, such as light weight 

* 

and rigidity, that are decidedly better with respect to 
wheels made in the traditional way. 
15 An alloy wheel presents an socle and comprises a hub, a 
rim, which are situated concentrically around the axle 
and an intermediate portion, which has the function of 
connecting the hub to the rim and is made in a very high 



number o£ models to give each 

I 

20 character. Generally, the aforementioned models of the 

in a 

family, according to which the hub and the rim are 
connected by a plurality of spokes, and in a second 
family, according to which the hub and the rim are 
25 . connected by a perforated plate. Moreover, alloy wheels 
axe made both in a single piece, that is the hub, the 
rim and the. intexiaediate portion are formed of a single 
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piece obtained by casting or by forging, and in a nimfiber 
of pieces, generally two, that is the hub, a part of the 
rim and the intermediate portion are made in a first 
piece obtained by casting or forging, while a further 
5 part of the rim is made separately, also by casting or 
' ' forging, in a second piece, wi^ich is later assembled 
with the first piece. The alloy wheel formed of several 
pieces is usually defined as being of compound type. 
In both cases, the realisation of an alloy wheel 

10 contemplates a procedure of casting an alloy of 
aliaminium or magnesium to make an untreated wheel or the 
pieces that make up the wheel, a heat treatment and a 
first and a second machining with a turning lathe- As 
an alternative to casting, the wheel is forged and, 

15- afterwards, subjected to heat treatment. The machining 
operations have the foanction of realising finished 
siirfaces with high degrees of tolerance along the rim to 
giaarantee a perfect coupling with the tyre and at the 
hiab in the coupling area with the end part of an axle or 

20 of a semi -axle of a motor vehicle. The machining also 

• « 

has the function of eliminating burrs and of correcting 
any inprecisions derived txom the previous operations. 
In other words, the untreated wheel presents eccentric 
masses which must be removed in such a way that the 
25 finished wheel, in use, is as balanced as possible in 
rotation around its own axis so as not to transmit 
vibrations to the motor vehicle. 

1 



10 



20 



Whereas said result was once accepbed as satisfactory by 

the automobile industry, car manufacturers are now 

beginning to demand decidedly higher levels of balancing 

in alloy wheels since car manufacturers are, on the one 

5 hand, obliged to reduce the lead weights used for 

balancing wheels for environmental reasons and, on the 

other hand, to offer erver higher levels of comfort. 

* metiiocl for producing alloy wJieels for motor 
^^^^^t^^'^^??®*^ ^ ^P'**^®^*^ application EP §07,757. ^iS^ 

realised and f iniahea with a cutting liarfiine wolT^ 
l^^^^^^'^J^ identified method compriaeBt^ st&oi of 

^asuring the unbalance of said wheel. ^^tto^ said 

^ l^a^n.^^x^'^h ^ .^.'^^^''^ aoceptahllity'vaX™^ 
?afir,aot-^™^h=. ^^1^ caloiaating a fliaas to be removed aoA the 
fSfi^i^^^Sf^i? i^especfc to a determined point on the^rtieST 

fdi2i.y5?S®^'=® identified by said maes and by said phaseTS4 

ifS^iJf^ mass is removed by the cutting mad^e tool 
oMeetting tha centra aacis of the ^dieel. coox oy 

the a1 JSS^'^L'-- method is a step forward in balanoing 
siL^^ ^ allows reducing the lead applied to the outer 

laS^' sS^?^ tZ^"^ completely the prcibl^ set CorS aboveT 
^= I' vntoalanoe is poorly compensate by 
machining the wheel by offsetting the axis of t£e ^lel. ^ 

24,55,279 it is known a method for bilaaeinw the 
mounted tyre by deforming the rim of thTv^Ju' -ttis 

DISCLOSIIRE OP IMVEMTIQH 

aim of the present invention is to provide a method 
30 for producing alloy wheels which is able to achieve 



with the known methods without substantially- 



According to the present invention a method is supplied 
35 for producing alloy wheels according to claim 1. 

* 

The present invention concerns a system for producing 
alloy wheels for motor vehicles. 



a 

motor 



40 to claim 10 



indicates cwerall a BuODStantiaLly finished wneel, tliat 
is obtained by means of ksxomi procesBes o£ casting a 
metal alloy or of forging, siibsequently stibjected to 
heat treatment and machining. The wheel 1 coxccprises an 
5 axle 2 arotmd which extend a hub 3 with a central hole 
4r a rim 5 suited to house a tyre, not illustrated in 
the enclosed figures, and an intermediate portion 6 
which in the illustrated example is defined by seven 
spokes 7, which are uniformly distributed aroimd the 

10 axle 2 and connect the hub 3 to the rim 5- In the 
example illustrated in the enclosed figures reference is 
made to a wheel 1 made all in one piece with an 
intermediate portion 6 defined by seven spokes 7; of 
course the present invention extends to any type of 

IS wheel, in one piece or compound^ and to any type of 
intermediate portion. 

* 

* 

As better illustrated in, figure 3, the rim 5 presents a 
substantially cylindrical wall $ laterally delimited Jay 

20 two annular edges 9 and 10, \Aa.ch together with the wall 
8 define a channel 11 suited to contain a tyre not 
illustrated in the enclosed figures. The wall 8 
presents a face 12 facing towards the outside and along 
which will be perfbzmed the interventions for balancing 

IS the wheel 1. Moreover, (fig. 1 and Z) the wall . 8 is 
crossed by a hole 13, which is suited to house the valve 
of the tyre, not illustrated in the enclosed figures. 
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CLAIMS 

1. Method for producing alloy wheels for motor 
vehicles, each wheel (1) comprising a hvih (3) and a rim 
5 (5) ; the method including realising a finishing 
c^eration with a cuttdLng machine tool; the method 
comprising the steps of measuring the unbalance of said 
wheel (1} , and checking whether said unbalance is lower 
than an unbalance acceptability value (Mlma^; ^max) 

10 means of a control unit (35) ; calculating a mass (Ml; 
M2} to be removed and the respective phase (Fl; F2) with 
respect to a determined point on the wheel (1) ; said 
unbalance bedLng identified by said mass (Ml; M2) and by 
said phase (Fl; F2) ; the method being characterised by 

15 calcxilating a first mass- and a second mass (Ml, M2) to 
be removed and the respective first and second phase 
. (Fl, F2) , said first and second mass (Ml; M2} being 
separated from each other along the axle (2) of the 
wheel (1) . 

2. Method according to claim 1, characterised by 
calculating a first and a second simulated mass (MSl, 
MS2) and the respective first and second simulated phase 

* 

(FSl/ FS2} in worldLng conditions of the vdieel (1) , said 
25 first and second simulated mass (MSl; MS2) being 
separated from each other along the axle of the wheel; 
and by removing the first simulated mass (MSI) when the 
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first Bimulatea .mass (MSI) is not lower than a first 
unbalajacB acceptability value (Mlmaac) and by removing 
the second, simulated mass (£432) v^en the second 
simulated mass (MS2) is not lower than a second 
unbalance acceptability value (MZniax^ • 



3. Method according to claim 2, characterised by 
removing the first and the second simulated mass (MSI; 
MS2) frcma the wheel (l) to compensate the unbalance when 
10 ■ the unbalance is luat acceptable. 



4. Method according to claim 3, characterised in that 
the finishing machining process, the checking of 

and the possible remuval of the first and 
15 second simulated mass (MSI; MS2) are carried out on a 
single cutting machine tool (24) . 



5. Method accoarding to one of the claims from 2 to 4, 
characterised by calculating the 



20 simulated mass (MSI; MS2) according 

second mass (Ml; WZ) and the first and second phase (Fi; 
P2) and the mass of a valve (MV) and the phase of the 
CFV) - 



6. Method according to any one of the claims from 2 to 
S, characterised by calculating- a first 
geometry (ei, og) of the respective first and second 



1 



> 
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simulated mass CMSl; MS2) according to the geometry (SR) 
of the wheel (1) and the specific weight (PR) of the 
wlieel (1) • 

5 7^ Method according to claim 6, characterised by- 
calculating the first and second geometry (Gl; G2) of 
said first and second simulated mass (MSI; MS2) 
according to the type of machining (LT) selected* 

10 8. Hethod according to claim 7, characterised by 
determining the first and second coordinates (CI; C2} of 
said first and second geometry (Gl; G2) with respect to 
a point of reference on the wheel (1) . 

15 9. Method according to claim B, characterised by 
traxisf erring the first and second coordinates (CI; C2} 
to a ntamerical control (38) of the cutting machine tool 
(24) . 

20 10. System for producing alloy wheels for motor 
vehicles, each wheel (i). comprising a hub (3) and a rim 
(5); the system comprising a cutting machine, tool for 
carrying out finishing operation; the system comprising 
means for detecting (14; 40) the -unbalance of said wheel 

25 (1) and means for checking (19; .46; 50; 51) whether said 
unbalance falls within an unbalance acceptability value 
^Mlmax' ^msLsO ' laeans for calculating a mass (Mi; M2) to 

1 
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be removed, and the respective phase (Fl; F2) with 
respect to a determined point on the wheel (1) ? said 
Tunbalance being identified by said mass (Ml; M2) and by 
said phase (Fl; P2) ; the system being characterised by 
5 comprising means for calculating a first mass and a 
second mass (Ml, M2) to be removed aad the respective 
first and second phase (Fl^ F2) with respect to a 
determined point of the wheel (1) r said first and second 
mass (Ml; M2) being separated from each other along the 
10 ascle (2) of the wheel (1) . 

11. System according to claim 10, characterised by 
Gongprising means for calculating (17; 44) a first and 
second simulated mass (MSI; HS2} to be removed from the 

15 wheel (1) to correct the unbalance of the wheel (1) in 
working condition and the respective sixmalaited phase 
(PSl; PS2) . 

12. System according to claim 11, characterised by 
20 comprising means for checking (19; 46; 50; 51} the first 

and second simulated mass (MSl; MS2) of the unbalance 
acceptability with respect to a first and second 
unbalance acceptability value (Mljoax^ ^max^ • 

25 13. System according to one of -the claims from 15 to IS, 
characterised by comprising a cutting machine tool for 
removing said simulated mass :(M5; MSI; MS2) from said 



V 



- 16 - 

wheel (1) to compensate the unbalance, when at least one 
of the first and the second mass (MSly MS2) is not lower 
than the respective first and second unbalance 
acceptability value CMlmax' ^vma) • 

5 

14- System according . to claim 13^ characterised in tliat 
said cutting raactiine tool (24) con^prises sensors (36, 
37- 27, 39) for detecting unbalance, a ccmtrol imit 

C35) for calculating the first and second simulated mass 

10 (MSl; MS2) and the respective first and second phase 
(PSl; F52) ^r^^ the first and second coordinates (CI; C2) 
of said first second simulated mass (MSl; MS2) , and 

a numerical control (38) suited to acquire said 
coordinates? said cutting machine tool (24) i)eing suited 

15 to carry out tlie machining finishing operation, to check 
the unbalance and eventually to remove the first and 
second simulated mass (HSl; 9032) . 



15, System according to claim 13, characterised in that 
20 said cutting machine tool (24) conprises a sensors for 
detecting the dynamic unbalance C36, 37; 3S, 37, 39) and 
means for calculating the first and second mass in 
correspondence of a first and a second plane along the 
axis of said wheel. 



